Two mechanisms of basic fibroblast growth factor-induced angiogenesis in bladder cancer.
In the urine of patients with bladder cancer, levels of the angiogenio peptide basic fibroblast growth factor (bFGF) may be elevated 100-fold. To date, levels of expression of bFGF in bladder tumor tissue have not been determined, nor has the cellular source of the urinary bFGF been identified. bFGF mRNA expression was quantified using RNase protection analysis in 32 primary bladder tumors and 8 normal bladder specimens. In addition, bFGF protein expression in the tumor cytosol was determined using a Quantikine ELISA, and bFGF protein expression was localized with immunohistochemistry. bFGF mRNA expression was absent in 28 of 32 (87%) bladder cancers despite detectable expression in 7 of 8 (87%) normal bladder specimens (P = 0.0001). In only one tumor was bFGF mRNA expression higher than in normal bladder tissue. Median bFGF protein expression was also higher in the normal bladder specimens than in the superficial tumors (3800 pg/g protein versus 1140 pg/g protein; P < 0.02), but there was no statistically significant difference between protein expression in normal bladder and invasive cancers (3800 pg/g versus 3600 pg/g). Median bFGF protein expression was higher in invasive cancers than in superficial tumors (P < 0.05). Intense bFGF immunoreactivity was seen in the basal lamina of normal transitional epithelium, in normal human detrusor muscle, and in vessels within tumors. Tumor cell immunoreactivity was rare and was usually weak. Only in the tumor which strongly overexpressed bFGF mRNA and protein was cytoplasmic staining detectable in the neoplastic cells. There are two mechanisms of bFGF-induced angiogenesis in bladder cancer. Rarely, neoplastic cells synthesize bFGF but more commonly bFGF is released by degradation of epithelial basement membranes and detrusor muscle, from where it can diffuse into the tumor microenvironment and bind to blood vessels. Mechanisms of extracellular matrix degradation may be important in bladder cancer angiogenesis and progression and as such are potential therapeutic targets.